Exercise increases oxygen consumption, increases the flow of blood through the lungs and causes the blood entering the lungs to have a lower saturation. These changes all tend to increase the oxygen tension difference between the alveolar air and the pulmonary capillary blood and thus to reduce arterial oxygen tension. When this falls below 60 mm. Hg, the saturation falls rapidly. Hence, in a subject whose resting saturation is over go%, exercise can be used to stress respiratory function and the amount of exercise (as judged by the oxygen uptake) required to cause the arterial saturation to fall below 85-90% provides a useful method of detecting and assessing many types of disorder. In lung diseases it is an excellent substitute for measurements of diffusing capacity to which it is in some ways superior and which it can be used to calculate (Shepard, 1958 Exploratory laparotomy showed retroperitoneal haemorrhages and cedema but no ruptured viscus. The operation, which took one hour, had just finished when the heart stopped. After cardiac massage through a thoracotomy, the heart started beating normally.
Arterial blood taken at this time had a pH of 7.00 and a Pco2 of 90 mm.Hg (Fig. 2, point 32) . Shortly afterwards the heart stopped again and she died. Autopsy showed the intestine to contain large quantities of broken glass which she had apparently swallowed.
Comment
The pre-operative findings for pH, Pco2 and carbon dioxide content were similar to those in the patient with salicylate poisoning (Case io) in that there was a combined metabolic acidosis and respiratory alkalosis with a normal pH. The metabolic acidosis was probably in part due to the electrolyte disturbance caused by her abdominal condition, but may have been partly due to the respiratory alkalosis. That the respiratory alkalosis was not simply a consequence of the metabolic acidosis, but was probably due to the anoxia caused by the pneumonia, is indicated by the high normal pH.
The combination of a low arterial Pco2 and a low arterial oxygen saturation is the pattern of blood gas changes seen in conditions causing maldistribution of pulmonary blood flow. The data indicate that over 40% of the blood flowing through this patient's lungs was ' shunted ', i.e. exchanged no oxygen or carbon dioxide. The consequent arterial hypoxia causes hyperventilation which blows off carbon dioxide from the relatively normal parts of the lungs, but cannot correct the hypoxia.
The combination of a high alveolar ventilation and maldistribution of pulmonary blood flow almost certainly means that this patient required a very large total ventilation. This she obviously did not receive during the operation because an arterial Pco2 of 90 mm. Hg can only be reached by fairly prolonged underventilation. The effects of such a respiratory acidosis on the pH was greatly aggravated by the pre-existing metabolic acidosis (see Fig. 2 
Summary
(i) Practical problems and methods of blood gas analysis are discussed.
(2) Some physiological principles underlying clinical interpretation are emphasized.
